SUMMARY The prevalence of mild and severe radiological osteoarthritis was investigated in a random sample of 6585 inhabitants of a Dutch village. Radiographs were graded 0-4 according to the criteria described by Kellgren and Lawrence. The prevalence of radiological osteoarthritis increased strongly with age and was highest for cervical spine (peak: men 84.8%, women 84-3%), lumbar spine (peak: 71-9%, women 67.3%), and distal interphalangeal joints of the hands (peak: men 64-4%, women 76%). Prevalence did not exceed 10% in sacroiliac joints, lateral carpometacarpal joints, and tarsometatarsal joints. Severe radiological osteoarthritis (grade 3 or grade 4) was uncommon under age 45; in elderly persons the prevalence of severe radiological osteoarthritis did not exceed 20% except for the cervical and lumbar spine, distal interphalangeal joints of the hands and, in women only, metacarpophalangeal joints, first carpometacarpal joints, first metatarsophalangeal joints, and knees. Overall, differences between men and women were small except for hips and knees; however, severe radiological osteoarthritis was found in a higher proportion in most of the joints in women. Our data were compared with data from similar population surveys. The slope between joint involvement and age was strikingly constant for most of the joints. Differences between populations were mainly differences in level. These differences of prevalence of radiological osteoarthritis may be attributed to interobserver differences-that is, different criteria used to establish radiological osteoarthritis, in addition to genetic or environmental factors, or both. 
Japanese population data from Kamitonda (K Shichikawa, personal communication) were included despite the lack of radiological information in 45% because no other acceptable population survey data were available about Asian people. The Sofia data are the only ones from Eastern Europe, but they were presented while the survey was not fully completed and it is uncertain whether this was reason for bias. The Atlas of Standard Radiographs was used in all surveys except the Tecumseh study. 15 Most radiographs were interpreted by investigators originally trained by J S Lawrence or J H Kellgren.
Results
Sex and age specific prevalences of radiological osteoarthritis of 22 joints and joint groups of the Zoetermeer population are presented as graphs (Figs 1 and 2 ). Age specific prevalences for both mild and severe osteoarthritis, which we obtained in this survey, are given in full in Tables 2 and 3. Kellgren's grades 0 and 1 were considered as absence and grade 2, 3, and 4 as presence of radiological osteoarthritis. Shoulders were included in the graphs, though radiographs were taken in only one third of the total population sample and only few subjects in the higher age categories were present. The standard errors of the prevalence of these joints will therefore be larger.
Increased radiological osteoarthritis is strongly related to aging. This holds both for small joints and for large weight bearing joints and for both men and women. Small joints of the hands, tarsometatarsal, and lateral metatarsophalangeal joints of the feet and both knees were more often involved in women of all ages. The hips were more often involved in middle aged men and the lumbar and cervical spine were more often involved in all men. There was no significant sex difference except for knees, hips in those aged 65 and over, and distal interphalangeal joints of the hands.
Considerable differences were found for the age of onset and the prevalence of radiological osteoarthritis with age of different joints. Distal interphalangeal and metacarpophalangeal joints were already affected in 10% and first metatarsophalangeal joints even in 20% of the normal population at the age of 40. Disc degeneration of lumbar and cervical spine was more often present than absent in both men and women above the age of 50.
To compare differences and similarities of prevalences of radiological osteoarthritis between the populations studied so far graphs were used in which the percentages of involved, joints were plotted against age. Not all joints about which data were available are presented here. Very different joints are given as examples (Figs 3 and 4) . Standard errors are not indicated on the graphs because they were not always available and because of the density of the lines. During assessment of the graphs it must be remembered that sample sizes were sometimes A~~~~~~~~~e ' all associated with both osteoarthritis and a lower average life expectancy, may be responsible for this observation. Excess radiological osteoarthritis of the right hip was found after the age of 75, though it must be remembered that sample sizes were small and this difference in prevalence could be due to a single anomalous result. All data were obtained from cross sectional population surveys and were therefore less suited for evaluation of the process of joint involvement by age. Conclusions about joint involvement and age can therefore only be drawn from these data if birth cohort effects are negligible. This may be a source of bias, for example, for populations where selective mortality occurred during periods of starvation or war. As no follow up surveys are available, however, we ignored possible birth cohort effects and compared the results of the Zoetermeer survey with those of 10 other population surveys. Figures 2A and 2B demonstrate identical slopes (parallelism) together with differences in level for most joints. This means that when the process of osteoarthritis first occurs in a certain joint or group of joints the rate of increase of degeneration of that joint or group of joints per unit of time is the same in all populations from that point on. A higher level means that the radiological appearance of osteoarthritis occurs at younger ages. Differences in level showed a tendency to increase while differences of slope remained minimal when several joints were considered together, as shown for all the joints of the hand. 4 Differences between populations can be explained in several ways. Firstly, different investigators may be more or less inclined to give a higher or lower score, and interobserver variation is probable in the interpretation of radiographs. Furthermore, the freedom of interpretation of the standardising atlas is rather large. Interobserver variation as the sole cause for differences in level is less probable. Lawrence and Sebo read radiographs from 17 surveys with a total of 7919 participants.5 They found important differences between populations, though it was not stated whether these were differences in level or differences of slope. Secondly, it is quite possible that differences between populations are not artificial. Evidence from genetic as well as environmental studies indicates that differences are, at least in part, true differences. An increased or decreased presence of risk factors or protective factors may be responsible for these differences in level. Osteoporosis for instance seems to protect against osteoarthritis. ' 32 were not included in this study.
Osteoarthritis is a slowly developing process, which makes it very difficult to approach the problem by intervention studies. We had hoped that comparison data of very different populations would give solutions for the many problems that surround the causes and development of this disease or group of diseases. The only data that could be compared from a reasonable number of surveys were the radiological data. Data on body mass index, pain, limitation of movement, bone mass, etc are not available from most of the populations. Further epidemiological studies of osteoarthritis, especially when prevention is one of the ultimate goals, should be directed towards differentiating the types of osteoarthritis. Secondary types, like crystal arthropathy, osteoarthritis developing in the course of endocrine disorders, and psoriasis, should be separated from so called idiopathic osteoarthritis. For a number of population surveys it is probably sufficient to re-evaluate the existing data and reread the radiographs.
We conclude that osteoarthritis is a worldwide disease and that no population investigated so far has been spared. Differences exist between populations. These differences are differences in level and whether they are real differences or due to interobserver variation or to differences in the distribution of risk factors or genetic differences has yet to be established. Joints with a low prevalence of osteoarthritis in one population are relatively spared in all populations, while frequently affected joints show signs of degeneration in all populations. It is therefore most likely that the aetiology of most osteoarthritis is the same in all populations. Cartilage changes are the result of longstanding metabolic and mechanical processes. The relative importance of each of these processes can, unfortunately, not be compared because they are rarely available and even when available lack methodological standardisation. Similarities of slopes argue in favour of the possibility of extrapolating results from one population survey to others. Thus conclusions drawn about this Dutch population can be applied to other populations.
